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LABORATORY INFECTIONS WITH TYPHUS BACILLY

- [Following 4s a translation of an article by Dr. Karl
Kissicalt, Hyglene Institute of the University of Koenlgs-
berg, in the German.language periodical Zeitschrift fuer

lene und Infektionskrankheiten (Journal for Hyglene and
ous Dissases), Vol LXXX, 1915, pages 145.-162,] '
(¢ :

In studying many facts on diseases that are not transmissible .
to animals we are dependent on voluntary or unintentional experiments
on humans. GOonococei, ataphylococel and streptococecl diseases, scar-
1et fover, megsles, malaria, relapsing fever, and to a grsat measure -
smallpox, have already been suoccessfully transmitted from the sick .
10 the healthy. With regard to cholera, we must refer primarily
to Petterkofer, Hmmerich, Ocrgel, Zlatogoroff (Zlatogoroff, Ber-

Wo o 1909, p 1972), and others. Experiments
wers performed with bovine tuberculosis bacilli in the controversy -
. on the identity of human and bovine tubsrculosis. Speoial mention
nuat be made of the names of the American Lazear and the Peruvian
Carrion, who ‘threw light, with the heroic sacrifice of their life, -
. on the cbscurity of the dinseases of ysllow fever and Peruvian ver-
Indeed, any baotericlogist has probably performed one or -
the other experiment for himself on a small scals. On cccasion of
the inquiry disoussed below, I was informed of a case of laboratory
infection with paratyphus: An attendent had contracted the di-
s0use by oleaning glassware. Another laboratory case with pure
oulture of a strain cultivated from swine intestines has already @
been desoribed (Bontemps, Deutsche med, Wgchgachrift, 1912, p 2370).
On the other hend, in one case fresh bouillon oulture of paratyphus -
B, about six hours old, was sucked in the mouth while using a pipet
without any consequences whatsoever, The strain had been isolated
sbout a year before from an epidemic in Rheydt (report by Prof.
.Reichenbach). Mao Fadyen and two assistants fell 111 with meli- ' = =
tensis infeotion in Mac Fadyen's lgboratory. While he died of a
supervening typhus infection, the other two recovered, We still
¥now strikingly little on typhus. It is lmown among speclalists
that laboratory infections have al sady occurred, but thers is no
compilatién: Consequently, I addressed numercus colleaguses with a
request that they £411 out a questicnngire and I have received many
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replies ror vhich I express my heartiest thanks to all for rill:\.ng out
the questionnaire and for having helped me with references to o-l:her o
cases, B’ec Notel. S
otet] Unfortunately, at the begiming of August I raoeived
some f11led out questionnaires, without my knowing who sent them. - .
Therefors, .I beg to be excused for not having used them here. If ade o
ditlonkl cases should be known, I wwld be grateful for information on -
them. I would publish from time to time a ccmpilation of thia uwe-
usual and important material for mantind.) ' E
"~ The questionnaire read as follewust
-1, Have you come across cases of infections with pure cul-
“ tures of typhus baocilli?
2. Vae it pure culture for certain, or is another mreotion.

. for example with typhus stools, possible during this t:&me? B
.i. How did the infection ococur?

+  Were many bacilli probably taken in?
5. How 1ong was ths incubation tine?
6+ What was the course of the case! Mild, severs?! Culti-
: vation of bacilli, agglutination titer?
7. A4re details kmown on the pure oculture!? Originat:\.ng
frou stools, spleen, etc,!?
8. Speoclal characteristica?! Easily, diffitmltly agglutimble?
- Virulence!? -
9. How long before the infection wes it on uynthetic oulture
. ...media? On what ones? Was it frequently inoculated?
10, Do you know of other cases?! Who cen give information
on them?
'11. Do you know of cases in whioch no infection appeared,
» . .4n spite of having taken in typhus bacilli in the mouth? .
12. ' Do you expressly desirs that the oasse be truttd anony-
: mously?
13, Did other peraonz become infected in the oaso?

Cgses Wherein Moment of Infectiop with Pure Cultures Is ggggg,

_Case I, 1. Answer to 31 Sunking the culture into the mcruth
by careless use of the Oruber-Widal reaction.

lps . Severa). drops of the pure oculture., The mouth was not
rinaod’ with & disinfeotant, but only with water.

... 51 Inoubation timo, 10 to 12 days. .

61’ The case ran its course with high fever and severe in- -
testinal bleeding, desth in sbout 3 weeks. Baoilli from this patient
were not ocultured.

731  The culture came fram a mortal case of typhus treated 1n the
hoamul and also from the blood. C

81 Very sasily agglutingble. High virulence. In addition t6 -
the two mortal cases adduced, several severe cases of 111neu were
ozused in the fmﬂy of ths first oase.



.9t 19 months. (Reported by Dr. Mueller, Nuemberg )

‘Casas I, 2. 2 and 31 In the stall of a gost injected with 1iv-
ing typhus oulture. The stall attendant looldng after it had eatan ’
his breakfast in the £a1l while working.

51 ‘About 14 days.

"6t Average severity,

8: Well agglutinable and virulent. (Reported by Pri
Coxmoillor Lcmtl:.?8 °Fe v

'Caao I 3. 2and 3t By pipetting a bouillen culturs of

typhus, .
ki A mmall amount of boulllon culture.
5t 14 to 20 days.

61 -Mild, Asglntination. high: exact fever no 1onger re-
callable. (Reportod by Dr. B. 4n F.)

Case I, 4, 2 and 3: Definitely pure oulturs., Infection due
to drawing up an agar culture of typhus in an agglutination test.

4: about 2 to 3 drops of the suparnatant.

51 Exaotly 14 days.

61 Severe course with chills and high fever setting in.
Fever lasting 25 days; severs inteatinal bleeding from the third -
day on. Cultures grown from blood were, at least in later generatioms, -
sgglutinated with typhus serum at 111500, with the patient's serum
. at least at 11100, After & weeks, complete recovery. Course from

21 May to middle July 1512,
71 The culture came from the blood of & case in Vienna.
-8t  Agglutination at least 111000; virulence not tested on

-6: Was oultivated on agar for several weeks. (Reported by ' 3
Prof. Klmma;owias.) ‘

Case I, 5. 2 and 3t Definitely pure culture. Mice were soaked
with typhus supernatant for the purpose of a simultansous infection.
After 24 hours, they were removed from the receptacle and killed for
the purpose of determining the seat of the infeotion in the organism
of the mouss. While the animals were being removed with pincers, -
they struggled violently and thus the typhus bacilli adhering to the
hair drifted into the atmosphere. These bacilli were breathed 1n by
the laboriatory workers. 4

Iyt Probably not many bacilli wers tgken in.

‘51 8 days.

‘61" Course, average severity; cultivation of typhus bacilli
from the blood. Agglutination titer not detormined. .

.7 to 91 FPure oulturs came from the urine of a tyrhus patient,
and also directly froam Endo's agar medium on which the urine of pa- -
tient W, frem G. had been spread, Well agglutinsble; v!_mlencc quitse
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atrmgy. '(quortod by Dr. Messeraschmidt.)

" Cgse'I, 6 (Dr. XKr. in D., around 1893). 2 and 3: Patient as-"
suned that he could also Lave been infected perhaps by milk on an ex-.
oursion. At that time typhus was already quite rate in D. Typhus
bouillon was sucked up in pipetting and entsred the mouth, IR

~ .41 Trmediately spit out, but certainly, in spite of this,
bacteria were left behind, e
.51 3 weeks. ' A
: .6’ Very severe, with venous thrembosis; duraticn 50 dayse -
. 71 The culture was isolated fram the spleen with the old - SN
- Kooh plate method and then incoculated in bouillon. Patient becsme <
“infected with' this bouillom. (Reported Ly Prof. Wolf.) . o

Case I, 7. 2 and 31 Most probably a pure culture, On 10 R
Decabér 1907, at noon, a trace of typhus culture sucked in while .. - .
. ‘(an agar culture in 10 co. of sddium chloride solution)s . -
On 2% December, the first symptoms. - R '

‘4s ‘Tt was spit out immediately and the mouth thoroughly . .~
washed out with sublimate. s

3y 14 1/2 days. o PR

61 Distinotly mild. 6 weeks of hospitaliszation. The blood -
agglutinated plainly om about New Year's Day (3 weeks after exposurs .
to the bacilli)., Bacilli detected in feces and blood. I

‘w1 -Isolated about one year beforse, probably from feces.

B8t Well agglutinable,. LR E R
. 91 Approximately one year on agar cultures. . It was frequently -
inooulated, wince it was used for dsily laboratory agglutinations.” ' -

(Reported by Prof. B.) - .

 Cases T, 8 and 9. 2 and 3: While sucking a supernatant . .
of us bouillen with a pipet (for the purposé of making the Widad
teat) some of it reached the mouth. A

Ly Yesi disinfection of the mouth cavity was indeed made. ' - .
To51 1k to 17 days. | A
g1 Of case 8, 9, IIT'1 and 2, one had a severs course, thres.
mild. All together they were incoulated protectively ome quarter . . .-
year previously with three injections of typhus bacilli in 0.1 60ey .
0.5 60, and 1 co. (killed at 650 C. to 700 C.). The bacilli were . -
cultured purely in all four cases from urine or stools, .
71 Originating from feces. o v ‘ ;
81 Slightly agglutinsble. (Reported by Prof. Fraenken.)

. ‘case I, 10 2 and 3t Definitely pure cultare., ~Infeotion . ..
probably due to breaking test tubes in which there were supernma~ . - '
tants of typhus bacilli. v S
. L" No.

51 About 3 weeks.



61 Course of average severity. Typhus bacilli were culti-
valed fran the blood. Widal test 11200 weakly positivs.
7: Unlmown. :

Case I, 11. 2: Infection with typhus stools very unlikely,
but, naturally, not to be excludad cbsolutely, because I had to work
uvp typhus stools, during the time in question, for purposes of diag-
22518 -~ 1t goes without saying, observing every biologlcal precau- ‘

on. » »

3t During a courss, I was holding an agglutination tube on a
slant over my eyes against the window. While I was shking the tube
1t burst. It must have been cracked. Thne tube emptied its contents
partly on my face. A penetration of the liquid in my mouth and nose.
was not felt. Probably not many bacilli taken in, for I immediately
disinfected my face, washed out my mouth, eto., ‘ . -

g1 12 to 13 days (infection on 20 or 21 August; fell 111 on
2 Septmiber). ' S

&1 Course of average severity, along with bronchomeumonia
lasting 3 weeks; no intestinal bleeding. Fell acutely i11; very 111
on 1 Septerber but no fever; 2 September, very ill, 39.7° C., abdo-
minal pains, then cecum extirpation. 3 September, 39.9¢ C.; then
continuous fever. 5 September, detection of typleal typhus bacilll
in the blood. o

71 Pure culture only from the blood; never oultured from
!tOOl&. g ' ) e e
8: Well agglutinable. :
9t Freshly ocultured fram stools., From Drigalskl agar, once,
suitably on slant agar. ] . : :

Tt 4# worth noting that in spite of the possibility stated
sbove of & further infection the accldent insurance oampany pald
full indemnity for the accident. (Reported by Dr. B. in Berlin.)

Case T, 12. 2 and 3t * Pure culture, While performing Widal's -
resction, a fo drops of & 24-hour old bouilion oulture entered the
mouth., Subsequent disinfection of the mouth cavity with sublimate,
phenol and potassium permanganate without success.

L: Yes.

51 Exactly 13 day=.

61 M1ld. Duration of fever, one weekj convalescence, b -7
latively long time. Cultivation and agglutination were not under-
taken. :

71 I infected myself with Camra strain, of. my article in
this publication, Vol LIV, November 1904, p 1906, The straln came
from the urine and was cultured in November 1503 and was inoouleted
about every two months; as far as I oan remember, it was on agar. °

8: Of. the above-mentioned article, (Dr. Przibram, Prague).

Case I, 13. 2 and 3: Pure culture. Beginning of October, 1901. '

[



I was engaged ir a comparative study of typhus strains from various
sources, I ragularly took off specimens for titration, in order to
determine the production of acid. These specimens were sucked out

of the various flasks with sterile pipets, The assistant had for-
gotten to provide one of these plpets (5 co.) with a cotton stopper,
and since the pipets were wrapped up, I did not noties anything until
I had the acid liquid in my mouth, Most of it was spit out, the - .
mouth and throat wers carefully cleaned, nothing was swallowed. A1l
day long, I gargled and rinsed; I also took 2 g. of calomel divided
into two doses.

51 Exactly 14 days.

6: Case of average severity. Pronounced bronchitis with
micropurulent sputum, phlebitis in the right popliteus with severe
pains spreading in the foot. Bacilli wers not cultivated, Agglu-
tination titer after L4 weeks, 1:1200; after 8 weeks, 11120; after 3
months, about 11100; after 1 year, 1:160; after 2 years, O.

71 The culture came from a very severe,mortal case that ran
its course with the picture of a pyemia and was only cleared up in

the autopsy. The culture was grown from the spleen and was cultiva-
ted for 3 weeks.

8: The strain produced very much acid and strongly fermented

the typical sugars. I believe that I also remember thatit was very
virulent. '

91 3 wesks, Inoculated in agar every week. (Reported by
_ Dr. Gerisvold, Bergen.

Case I, 14. 2 and 3: 'Pure culturs. Patlent received some
. tyvhus supernatant in his mouth during an agglutination test.

' 43 Probably many bacilli taken in. '

5t At least 14 days.

6t Severe, fatal.

7, 8, 9t Unknown. {Case of Dr. H. in K.}

Case I, 15. 2 and 31 Definitely pure culturs. While a wash
of a typhus oulture on agar was being pipetted, the tip of the plpet
was obstructed by a small particle. Quiock sucking confirmmed this sto-
page but caused, however, a bit of the supernatant to be sucked into
the mouth. »

L: It was a 24-nomr culture that was washed with 15 cc.
of liquid. About 1 =c. of *his supernsiant entered the mouth, but
it was irmediately spit out. Then the mouth was also rinsed with
permanganate solutlon.

5+ 5 days. ' :

63 Mild course. Fever subsided after laeting 14 days. Ba-
01111 were not cultivated. .

7t Sinco mmerous typhus strains weres being worked with si-
multaneously, the infeoting strain cculd subsequently no lenger be
detemined. ‘
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9: Cultivated definitely 7 r s year on laboratory culture
rnedia. (Reported by Dr. Porges.'

Case Y, 16. The "Hopf Casae® belongs here also, althourh it
is not a laboratory infection, but rather an attempt at murder. Hopf
gave his wife typhus bacilli in chopped meat on 31 July. Neisser has
already described the case (Musnchener med. Wochenschrift, 1914,
p 196) and very lindly gave me the temperature chart, which is in-
teresting, sihce the temperature was taken daily morning and evening
from the f£ifth day on after the infection. The figures are [all cen-
tigrade]: 5 August, 36.80, 38.10; §, 37.59, 38.4o; 7, 38,20, 40,00;
8 38.40, 4o.4o; 9 38,69, 39.6° (rectal); 10, 39.40, 40,29; 11, 39.39,
40,0%; 12, 40.0°, 39.70; 13, 38.40, 39.39; 14, 38.69, 38,40; 15, 37.29,:
37429 16, 36.80, 37,00; 17, 36.90, 37.09; 1B, 36.80, 36.99; 19,
36440, 1 September, 38.50, 2, 37.79, 38,90; 3, 37.70, 39.30; &,
37.89, J9920; 5, 37.60, 37.80; 6, 37.40, 37.70; 7, 36.80, 38.7%
8, 36.7°, 37.3% 9, 36.7°; 10, 36.7°, 37.49; 11, 36.59, 37.2%
{The waman had chronie arsenic poisoning at the same time.) o

81 Virulent. Ouinea-pigs died after 40 hours wi*i an intra-
peritoneal injection of one-fifth of a loopful and after several
days with one-tenth of a loopful. Strikingly easily agglutinable,

91 Probably for a long tims. '

13t Turee other people infected themselves or were infected
either by the woman or directly by means of the culture.

Case I, 17. 2: Patient was an extremely healthy and strong
young man who had always enjoyed the best of health. He definitely
incurred the infection by means of the culture; any other etlology '
is complstely excluded. Thore were no cases of ityphus at that time
in the entire distriot of Ksassel. The patient had not beean outsids
Marburg, nor had he received any visit, . ‘

3: Infection by sucldng the peritoneal exudate of a guinea-
plg infected and icdlled with a pure oculture of typhus. In this way, -
a trace of the exudate entered his mouth. Irmediate rinses with
strong disinfeotants, for hours.

41 Yes, the exudate was full of typhus bacilli,

51 14 days.

61 Very severe, death in the relapss.

7t Came from spleen. .

81 Easily agglutinable, little virulent for guinea-pigs.

9: Cultivated on agar for 3 years; inoculated every 1k days.
{Case V., reported by Prof. Bonhoff.)

Case I, 18. 2 and 3t A guinea-plg was infected intraperi- -
toneally with a typhus strain, and liquid entered the mouth cavity _
‘while the exudate was being removed from the abdominal cavity with a -
pipet for purposes of making aggressin studies., Tho exudate con-
sisted almost exclusively of bacilli. Cells could bs meen only very



sparsely nicroscopleally.

L1 At least one loopf .. cf “he exudate entered the mouth
Cavity-

5: 12 days.

61 The case ran & very severe course and was complicated
by an early appearing cholecystitls. Typhus bacilli were cultured
fraa the urine. After 10 yesars, typhus bacill) wers still detected
in the urine and displayed extraordinarily high virulence for guinea-
rigs. Tha agglutination titer never was high. Patient was oftsn
uvsed as a "typhus bacilli donor." After 10 years, no more bacilli
wore detected in the urine, and simultaneously the very painful
attacles of cholecystits stopped (after two treatments in Karlsbad).
At present thers is still an enlargement of the spleen that is de~
tectable only by percussion. Urotropin and other remedies had no
effect at all on the bacteria.

91 An 0ld culture on agar had been used to infect the guinea-
pigs (Reported by Prof. Hake, Franzensbad.)

Case I, 19. Dr. McFadyen became infected with highly viru-
lent exudate bacteria that had been frozen at the temperature of
liquid air. As o result of certain defects that were still inherent
in the technique & that time and also parhaps dus to the careless
ness of a newly engaged assistant it oould have ocourred in tritu-
rating for injections, Moreover, he was suffering from chronie
leboratory melitensis infection. Fatal course, (Reported by Dr.
Praum%.tz. Breslau.) (Cf. also Journal of Hygiene, Vol VII, 1507,
p 319.

IT. Cases Wherein Infeoction with Pure Culture Doubtless
Occurred, but Moment of Infection was Not Known

Case IT, 1. 2 and 3: Definitely pure culturs. (Autopsy
of rabbits that had been inoculated with typhus bacilli. Infection:
rosulted doubtless by fingor contact.)

L: Questionable,

5: About 14 daye (but not accurately determined).

6: Severe ocourse with complete unconsciousness, but no
camplications. Duration, 4 weeks. Fever, 400 C. Some cardlsc
insufficiency. Bacilli were cultivated frem the blood. Aggluti-
nation, 1:80+ on the eleventh day of illness.

71 The pure culture came from the collection of the Medical
Clinic. Tt hadbesn obtained in earlier years from the blood of a
patient. o
81 Easily agglutinable. For that reason tho bacllli were
always used for agglutination tests. Very virulent for rabbits,. ]

9: For several years always injected in bouillon. (Reported’
by Prof. Rolly.) .



Case IT, 2. 2 and 3: Patient became infected with the same’
strain that was cultured from thr blood of Case 2 [sic], dovbtless -
by finger contact.

5t At the most, 3 weeks, but it may also be much less.

6t Very mild course, lasting only 10 days., little fever. :
One 5-day relapse. Bacilli cultivated from the blood. Agglutination
on the eighth day of illness, 1:150+,
1ot 7 and 9: TFrom the blood of Case 1, fresh fram the blood agar
plates. :

infected glassware,
6: Severas,

9: Long time on agar, {requently inooculated.

Case IT, 3. 2 and 3: Definitely pure culture. By cleaning

Cass IT, 4. 2 and 3t Definitely pure oculture. Infection
while worldng with purs typhus cultures, possibly by fumes.
61 Averaze severity. '

Cuse II, 5. 2 and 3: Definitely pure culturs. While working
with pure typhus culture supermnatants with which rabbits were being
made bacilll carriers., The infection, here also, may have resulted
from the rabbit. '

61 Mild course.

7t Well agglutinable ané virulent,

9: Long time on agar, frequently inoculsted. (Case 3 to
5 reported by Privy Counoillor Lents).

Case II, 6. 2 and 31 Definitely pure culture. Infeotion
vory probably by going and coming betwsen laboratory and room. I
had frequently used the same pencils that were left in the white la-
boratory govm, both in my room 4in the Institute and in my work on the
pure typhus oultures. '

41  Probably few bacilii were taken in.

5t 14 days. o

61 Mild, Opsonins were detected in the first week, agglu-
tinins in the second week; titer, 11100. Bacilli cultivated from
the blood in the fourth week.

7: Derived fram stools.

8: Easily agglutinable. (Dr. Seitz, Leipzig).

Cagse II, 7. 2 and 31 Definitsly pure culture. Tythus stools
excluded. Patient supposes that he became infected when the syringe
slipped vhile hs was injscting a rabbit eand the liquid sprayed
his gotm and hands. In all probability, when this happened a small
drop that he did not noctice entered his mouth, because his hands
ware irmediately disinfected. .

51 60 hours until the teginning of & ganeral feeling of ex-

e



haustion, First temperature reading taker 68 hours after infection:
38.9°9 C, (Considering the abnormally short incubation time and the
incompletely determined evidence of the infection, we find it more
vrobable that the infection occurred earlier.)

6: GCourse of average severity (coma, fever for 7 weeks, no -
appreclsble diarrhea). On the first day of illness, typhus grew
from the blood in a pure culture; later, typhus bacilli in the blood,
not in the urine. Agglutination titer: 1:200, Free of bacilli aftet
nine wecks, ;

7: Obtained from the blood of an Inatitute attendant, 111
with typhns, on the third day of illness.

8: Easily agglutinable. Highly virulent. o

91 Several months, frequently inoculated on agar with 25 -
glycerin. (Reported by Privy Councillor Pfeiffar, Rostock.)

Case II, 8. A student, who was suffering from a severs mental
depression due to a congenital ailment, fell i1l some time after he
had worked with typhus basilldi in the bacteriologicel course. The
physioian vho treated him came to the conelusion that it was a case
of attempted sulcide. Outoamer oconvalescence. Patient died since
then.

Case IT, 9. 2 amd 3: Definitely pure culturs. Only pure
cultures were worked with, not with stools. Moment of infectlon can-
not bs apsoified; it 1s not unlikely that an aspiration occurred while
sucking up a bouillon oultura, . '

4 and 5: Unlmowm.

6: First symptoms on 6 March 1903; on 8 March, fever, vertigo,
faintness. On 9 March, wealmess, oopious liquid stools. Diagnoais
made on 10 or 11 March., Course of average severity,

7t Culture came from the apleen. The case had a mortal
outeane, Several other cases in the same village (Erda), rlso very
severe, :

9: The culture was on agar for esactly one year and was ino-
oulated every 2 to 3 months, occasionally also more frequently.

(Dr. lIindemmeyer, at that time in Glessen.)

Case IT, 10 and 11. 2 and 3: Pure culture. Another infection -
with greater likelihood excluded. Infectlon while working with typhus -
bacilli in the Imperial Health Service in the years 1885 or 1886. .

61 One severe oase, the other one mild.

71 Probably derived from the spleen. '

91 For a long time already on synthetic oulture medis (gela-
tin and agar); frequently inoculated. (Reported by Surgeon-General
Dr. Hochstetter,)

Case II, 12 to 15. 2: Definitely pure oylture; ityrhus stools
were not worked with. S



3t A, Administrator S. was Irequently in the laborate Y
typhus was constantly worked with (Pfei.i‘i‘er‘iyexperiment). B.r%“silln Eich
in spite of protective inoculation with the seme strain, C. Prof. ..
Sey working with the same strain. D. Perhaps due to a oigar.

61 Course in A, severe?! Bacilli fourd in stools. B, mild;.
bacilli found in stools. €, very severe; bacilli found in enpyrena.
D, embulatory, but convalascence very much disturbed due to enterop- -
tosis; agglutination 11500 or 1:1000. The cultures thet wesre growm :
had exzctly the ssms virulence as the infecting one, namely 1/50 of .
a loopful; therefore, they probably were identical with it. o
8: Virulence, 1/50 of a lcopful, which had been achieved by
transfer; . .

91 Age unlmovm. Cultivation or agar with animsl tranafers,
(Reported by Prof., Marx, Franifurt.) (Cf. Marx, R
‘Tlamostllkc und Prophylaxe der

E g

Case IT, 16. Dr. L. A., Vienna, fell 11l from a laboratory .-
infection that was caused by a typhus bacillus atrain that had been '
oultured r many years. (Reported by Prof. Prausnitsz, Graz,)

'Case IT, 17. 2 and 3: Since I had not been working with stools:
or urine during the preceding month and one-half, but rather had only
been ooncerned with pure cultures, I belisve that an infection by the
latter must be assumed. ‘ e

61 Oourse of average severity. Onset, 30 Ootober 1913. On
2 Novenber, bacilli found in the blood: Widal positivae. Protective
inooulation in the year 1908: only one injection.’ (Reported by Dr.
Kathe, Brealau.) o

TITI. Cases Wherein It Is Not Kn sther Infec
- Ocourred Due to Pure Culture, Stools or Urine.

Case JIT, 1 and 2: The same facts as in Case I, 8 and 9, in
oluding the information on the protective inoculations only the mo--
ment of the infection wes unknown and it could also be a question of
stools. (Reported by Prof. Fraenken.)

Case ITT, 3. Female laboratery assistant in the Research
Service in Koenigsberg, March 1911. Careless working. Rather mild
course, Bacilli cultivated from the stools., (Miss Or.)

. Case IIX, 4. The same; onset, January 1913. Severe course,
Bacilli ocultivated. (Miss B.) The lady worked very carelessly and,
for example, she was caught in the aot as she was eating breakfast
while using the microscope. .



Case ITI, 5. Dr. Sch. in P. Tue infeotion dafinitely’ ocourred _
in the research service; how, unkr:.n. Patient frequently left the
office with disinfecting himself, Jied in October 1910, .

Case ITT, 6. Miss v. A.,: 1913, Infeoted dafinitely in the
Research Service, Mortal crurse. (Reported by Prof. Roemer,).

Cass IIT, 7. A young physiclan who had worked in I.abora.tory :
e (England) fell 111 in 1910, in spite of previous protective ino-
culatlon, with severe typhus with high agglutination titer, bleeding
and empyana. - Outcame, recovery. (Repotted by Dr. Suadmersen.}

Case TII, 8. In the irin%er of 1913.14, -a female labora-
tory asaint:mt in B., who wus scncerned both with pure cultures and -
with stools, fell 111 with +uus. (Reported by Prof. Lingelsheim.)

Case III, 9. "2 and 3. . An infsection with typhus stools is-
not excluded, however, it is not likely. N. had worked with a typhua
supernatant to make a Oruber-Widal test, and had prupgc™sd hanging
drops with & purs culture. Nothing ‘definits has been datermined
on the ocscurrence of the infection. '

. 51 COourse of average severity. FMirst symptuna. 15 Deéamber.
Definite diagnosis 26 December, Agglutination 1:200+++ and typhus ba-
01111 in the blood on 27 December 1913. Bacilli not found in atools .
and urino- ) .

8: Typleal strain, easily agglutinable.

91" For about three quartw\'s of year inoculated dally on agar
(Liebig!s meat extract, peptone, .,a agar). (Reported by Dr. Messer-
schnidt.)

. Case ITT, 10. Pat. was concerned with purs oultures as well_
as with »tools end urine, The infection probably resulted from
orushing the cover glass of .a hanging drop after yhich she belleves:
that she did not disinfeot herself mfficiently. .

51 Approximately 3 weeks.,

6: Severe coursa (6 June to2 September in the hospital)
Typhus bacilli not cultivated, Widal four times negative; it var
found to L positive only after 5 to 6 weeks, on the day befors Pat, - =
was fres of fever. :

7: The culture in question was an old laboratory oulture that
was moculated daily on agar. (Reported by Misa K., at thet time in
DY) -

IV. QCases Wherein Infection Deﬁ.nite}z Reaﬁlted
" from Urine or Stools |

Case IV, 1. Medical candidate S. 'became infucted while exa-'
nining urine from a severe case of renal typhus and suffered an ex- .
trenely severs case of typhua somplicated by femioral venous throm- ‘
bosis and pneunonla. It was extremely probable that some of the
1iquid was sucked in the mouth while pipettmg the, urine. (Reported
'by Prol. }Iuoller, Fuernberg.)
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Case IV, 2. 2: Vhile pipetting urine of a typhus patient,
some entered the mouth, _

L Quite a nurber of typhus colonies grew in a pure culture
on the :gar plate of the urine. Very little was sucked in, and
aftertrards the oral cavity was washed out with disinfectants.

63 Mlld course, but it was protracted a long time. Culti-
vation fran the bleod. Agglutination after 8 days at least at-
1:250, mlcroscopically positive; four months after end of the in-
fection, negative. (Reported by Dr. Ritz, Frankfurt.)

Cage IV, 3. A physiclian inadvertently sucked a bit of bloed -
in his nouth while makiang a vein puncture of a typhus patient. 14
days later, he himself fell ill. Severe course. Racilli of the
same type as the ones from the patient were cultivated from the
blood, with abnormal fermentation power. , ,

.Case IV, 4. A hospital nurse who had come 4in contact with
the preceding case fell 11l. Bacllli of the seme type were cul-
tivated fram her blood. She confessed later that she had infected
herself on the basis of a remark intended to be facetious that ty-
phus drives away Coli (patient was suffering from pyelooystitis
due to Coli). In splte of its being forbidden, she had used the
water-closet reserved for typhus patients, she was not interrogated
on details (vhether the infection was with urine or stools.) '

V. Cases Wherein Reception of Typhus Bacilli |
. Did Not Czuse Any Illness

Case bl. An assistant received (in 1900), while performing .
a Widal test, about 1 cc. of a supernmatant in the mouth together
with the cotton stopper, due to breskage of & capillary pipet, and
he swallowed the culture and the wad of cotton, due to the force
of a reflex swallewing. Immediate cleansing of the mouth with
sublimate and calomel therapy for several dzys. (Reported by Prof.
Klemensiewlcz,)

Case bZ. A physician received (in 1904-5) typhus bouillon
in the mouth while pipetting. Immediste rinsing with hydrogen
peroxide, No illness resulted. (Reported by Dr. Hilgermamn.)

Case b3. In the year 1902, I made a protozoa count in Isar
River water. In this commnection, the Isar River water, diluted in
various degrees with sterilized water, was mixed with a suspension
of typhus bacilli (fram a 2l-hour old agar culture cultivated at 37°
C). On this occasion I sucked up a small amount of the Isar River .
water mixed with suspension through the pipet and drew it into my mouth,
because the cotton wad stopper was missing from the pipet, which I
‘had not noticed previously., I washed out my mouth with a 1% hydro-
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chlorlc acid solution and with alcohiol, and then I chewed up several
apples and spit them out again, in order to clean my teeth, ete.,
mechanically. No illness resulted. (Reported by Prof. Bmerich.)
Case bk, Observed at least once, perhaps even twice, that a
nan recelved typhus btaeilli in the mouth while pipetting pure cul~
tures. Irmediate disinfection with strong alcohol, hydrochloric -

acld alcohol, ete. follewed. No illness appeared. (Reported by
Prof. heisser.) ' :

se b5. In one case, in which typhus bacilli were taken in,
no :i.llness appeared after rinsing the mouth with sublimate solution
and drinlking a hydrochloric acid solution. (Reported by Privy
Councilior Lentz,) ‘

Case b6, VWhilegpetting, a very dense sodiwn chloride emul-
sion of a 2i-hour old agar culture entered the mouth. Sublimate
rinse; on the following day, 2 loopfuls of killed typhus culture -
(1 hour at 600 C,) subcutaneously., No illness. Very strong in-
Jection reaction {1907 or 1908). Around Christmas 1910, the same
occurrence. Very old Drigalski plates (6 to 10 to 14 weeks old);
again no illness, only rinsing with sublimate.. (Reported oy Dr.
Konrich). _ o
Case b7. On otcasion of s Widal rea.ction, wh:_ch at that time
(1895) was still performed with the Zeiss blood-count pipet, a con~
. siderable amount of typhus bacilli supernatant was sucked into the

nmouth and doubtless a large part of it was swallowed, without re-
sulting in the slightest disturbance. Immediately after aspiratien,
~ the mouth was washed oul with sublimate solution and an 'a'mmda‘nt eve-
ning meal was taken. (Reported by Prof., Heymann.)

Cass b8, About 0.1 ce. of typhus bacllli supernatant was
sucked inte the mouth with a pipet, about 50 million living micro-
organisns. The culture had been mzde highly virulent by guinea- -
pig transfer. The mouth was washed out with lysol, then several
times with water; swallowing was carefully avolded. No lllness
appeared. (Reported by Dr. Suedmersen.)

Case b9. While sectioning a typhus bacilli ecarrying rabbit,
the contents of the ball-bladder burst during the atopsy and wers
regeived in the face and mouth. ;'mnediately numerous typhus bacilli
could be detected from the saliva on Endo's culture medium. The mouth
was irmediately disinfected with 604 alcohol, and definitely nothing
wassralloved in the first 5 minutes after reception of the bacilli.
Stocls in the following weeks were always negative, likewise blood
tests with Widal's method, which were made once a week. The culture
was quite virulent for rabbi'bs- about 2 loopfuls per killogram of rabe
bit iniravenously mada the animals die of typhus sepsis. (Reported
by Dr. Messerschlmidt.)

Case blO. Miss D. in Koenigsberg received a few drops of a
bouillon culture in her mouth while pipotting, Rinsed out with hy-
drogen peroxide., No illness.
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STIMHARY

A Com..rse.
T Hortal: I, 1, 14, 17, 19; IIT, 5, 6.
Very severa: I, 6 18y II, 14; IV, 1.

Severe: I, 4, 8; II, 1, 3, 1C, 12 IIT, &, 7, 10; IV, 3.
.Hoderately severe: I, 2& 5, 10. ll. 13, 16 1T, ll- 7. 9, 17;
. IV, 4. .
Hﬂd! I ), 7. 93 12 lb: II. 2 5- 11 13' m’ 10 2-' 33
TV. 2. )
MMnilatory: II, 15,

Therefore, the cases did not progrese differently from 'the way
in vhich tyvhus uswually runs. Four out of thirty.six in Groups I and
IT were fatal; including stool and urine infections, 6 out of JO. The
lethality of typhus can be computed from the number of sickness and
dea\.n cases renor‘.:e% in Prussia for the years 1908 to 1912 as 15. 0%,
1,54, 15,08, 14.15%, 13.8%. It is, however, certainly lower, be- -
cause relatively more fatal cases than sick cases were reported. .
Struenpell gives it as 10%; Romberg, 8% to 10%; Schottmueller, 5 to
l 9. 7
B. Age of the Culture in Relation to the Course of the Disease.

, Wears old": I, 15 mild;: I, 16 (chronic arsenic poisoning)
nild or of average severiiy.

"IT, 1 (after animal transfer) severe.

NG1dM; I, 18 very severe; II, 3 severe; II, 5 mild. -

3 years old: I, 17 (aﬁ:er animal transfer) fatal.

19 months old: I, 1 fatal,

1 year 6ld: I, 7 mild; I, 12 mild; II, 9 averege severity.

3 months old: I, 13 moderately severe.

Sevaral weeks old: I, 4 severe.’

Fresh: II, 2 very mild.

2nd generation: I, 6 very severe; I, 1l moderately severe.

ist genaration: I, 5 average geverity.

Direct with urine: IV, 1 very severe; 2 mild; 3 severe;
urine or steol: IV, 4 not mortal.

o difference is seen in the course with infection by old

and nev cultures., Cultures that had been cultivated only a short
time before frequently caused a mild illness; cultures that had been
on synthetic culture media for years frequently caused a severe
:1Iness. Thersfore, there is no supporting factor for the assumpiion
that the virulence of the typhus bacillus decreases for humans due to
long cultivation on synthetic culture media. - The virulence of the
typhus bacillus with long cultivation also does not drop more than
1/10 of the original virulence for guinea-pigs.
C. Oricin of the Culture in Relation to the Course of the Disease.

¥ram blood: I, 1, from a typhus case with a fatal oatcoms

cultivated from a group of severe illnesses, fatal course.
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From blood: I, 4 severe,

From blood: II, 1 after animal transfer (strongly virulent
for rabbits), severe course.

Cultivated frcrn the blood of the preceding case; II, 2 course
very mild.

With blood {not culture): IV, 3 severe.

Fram the spleen of a very severa, mortal case: I, 13 mode-
rately severe course, ’ :

From the spleen: I, é very severs.

Tron the splesn afier animal transfer: I, 17 fatala :

Froaax the spleen of a very severs, fa.tal case: II, 9 of
average severity.

Cultivated :Ercm urine: I, 12 mild, _

Direct with urine: IV, 1 very severe; IV, 2 nild,

Direct with urine or stool: IV, I moderately severe.

Cultivated from stools: II, 6 mild; I, 8 mild--I, 9 severe
(1last two uncertain), :

The cases are not numercus enough to be able to state vhether
the strains culiivated from blood and spleen are more virulent than
the cnes cultivated from stools. The Impression is recelved, how-
ever, that some gtrains might be more virulent than others; at least
a bacillus cultivated from 2 case with a mortal outeome never causes
a nild 1liness. As is well knovm, there certalnly are epldeamics with
nild courses and with severe coursas.
D. On the number of bacilli tsken in it can, indeed be stated that
very few are sufficient to cause the disease, That is shown, for
exanple, by Case IV, 3, in which blood was sucked cut of the veins
[See liote]. In cass I, 1l, penstration of the liquid in the mouth
and nose was not felt, and face and mouth were disinfected; in spite
of this, }11Iness appeared and the case had a moderately severe course.
In the rest of the cases in Group I, it is usually a question of few
bacilli, since the mouth was almost always disinfected, and like.
wise in Croup II. A relationship of the number of ba.c:Llli probably
talken in to the courss of the dlsease camnot be established. In
Cagse b3, the reception of 50 million bacilli and subsequent dis-
infection of the mouth did not cause illness. One cc. of typhus
bouillen contains 15 million bacilli. It should be observed, with
regzard to bacilli taken in with urine, that Petruschky determined
18C millien in 1 ¢c.; Tsuzuki, 30 million; Houston. 9 million and
Wiepraschk, 2.5 million bacilli.
: ([Mote: ] Note made on proof-reading: Severe typhus also
resulted in another case from sucking in serum of a ityphus patient.
Jochmann Mwiwmm.w ‘
. Diseases), p
B2 connection between the special properties and the severity of
the course likewise camnot be established. Almost all strains are
characterized as well or easily agglutinable. Strain Camra (I, 12)
is zccuretely-described in the publication referrsd to. One strain
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{I, 13) is characiarized as strongly acid forming: moderately se-
vers course, Another straln haed an asbnormal fermedtation capabi-
1ity: it is particularly noteworthy that it retained this character-
istic through two additional ~uinea.pig transfers. (IV, 3 and 4).
This agrees with earlier observations in which it is shown that the
metatyphus bacillus" likewise does not lose iis characteristic pro-
perties in the body of humans. (llandelbaum, }Muenchener med. Wochen-

schrift, 1908. Gruber, Archiv f. Hygiene, Vol LIXK, 1013, D 272«)
F. ~the relat ip of the course of the disessa ith its viru

lence for animals the following swmary ic EL
Fatal co‘-‘rse I‘I.l.‘l....l..ll.l'....... .= little Vj.mlen'.\: for
. ' : guinea-pigs. '
Very Severe COUrSe esecsesssesvessssees{II, 14) = 1/50 of loopful for
, _ humans. :
SOVETre COUrS® sae.ssescasensecssssuses{ll, 1) = very virulent for
» ‘rabhits,.
Se‘.’ere COuI‘SG? noonoc|on.l0|acl.oitocn(n, 12) = 1/50 Of loopful fOI‘
' C humans. :

loderately severe course """""”"51' 2) = virulent. .
toderately SOVEre COUrSE sessesesseeseoll, 13) = very virulent.
Moderately 5eVore COUrsSEe sesvessscaced{(IL, 7) = :
Moderately severe to mild course w.... (I, 18) =1/5 of loopful: death
(with chronic arsenic polsoning) . after 40 hours; 1/10
g : . of loopful: death
: : after days.
biild course .7:,:.-‘-.-....-...-..'-...ln-.!-lo(II' 5) Co= Virulento .
MAld COUPSE coeorevacscse enosevsssese(Il, 13) = 1/50 of loopful for
' humans.
very virulent for
‘rabbits.
ABULALOTY voeeescecssosocssasasssssss(IL, 15) = 1/50 of loopful for
: humans. :
l.'ro ﬂ]—nass I.I......lll..'.l.......llll (b 8) =high1-y vimlent fon
7 humans.
No j.l]ness R Iy (b 9) 2qu_i‘te Vimlent for
. : rabbits; they die
after 2 loopfuls
per kdlogram intra-
venously.

Very mild course ;‘oo-o-ooooo:-oo.oooo.o(II,'2_)

T+ can be observed from the above that its virulence for ani-
mals is only a secondary factor for the cccurrence of the disease in
humzns. Spectacularly, even a little virulent strain produces a
mortel illness; two strongly virulent ones, no illness. One strain
of very great virulence for animals caused a campletely different
course in four cases. It is also particularly interesting that this
strain was not changed in its animal pathogenesis by transfer in hu-
nans, but rather retained its virulence of 1/50 of a loopful. It has

already been mentioned above that other properties also were unchanged
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by human transfer. Huwever, one has the impression that bacilli
that are sucked in directly from the animal body caused a savere
illness (I, 17, 18; II, 1; quite differently II, 5?; no illness b9g).
G. Therefore, watil now it has only emerged, concerning the cause
of the different course of the disease in humans, that there probably
are individual strains that are especially strongly pathogenic for
humans. Xowever, this may not be the only cause, for the same strain
may produce one time a mild, then a severs illness (II, 1 and 2;
1T, 1l2-15), as, indeed, in the same epidemic there are mild and se-
vere cases, loraover, apart from the number of bacilli, the dispo-
sition perhaps plays a part. By disposition is to be understood any
peculiarity that favors the production of the disease; therefore, not
only slight reslsvance power against microorganisms that have pene-
trated in the tlssues, but also facility for entering or more easy
access to the intestinal wall from the intestinal tube. Thus the dog
is mentioned as little disposed to metallic salts illnesses when talken
orally as contrasted with injections, because the dog eliminates them
by vemiting -and by having diarrhes. In some epidemics that I come
puted, the disposition to iyphus amounted to about 1/5. (Zeitschr. f.
Hrgierie, Vol LXXVIITI, 1914, p 489.) 1In the preceding cases, haowever,
i%t does not seem admissible to draw a conclusion from the number of
infectlions from which illness resulted (19 in which the moment of
infection is knowm) on the number of infections in which this was not
the case (9 cases), because it was understandable that, due to’the
inquiry, a relatively greater number of the first mentioned ones
was discovered, since they had been very well knowm. Therefors,
the only result is that the disposition is not uniform. Case b6,
in which no illness appeared sfter two different infections, is
worth mentioning; the inoculation reaction was very strong. Never-
theless, here also T should like to assume, hesitatingly, a slight
disposition.

As is well-known, typhus cases are not wniformly distributed
over the entire year, but rather the autumn months are most gene-
ra affected. One may think of easier infection (water conditions,
etc,) and greater disposition. Our cases occurred in the following
nonths, in so far as data were provided: 1, beginninﬁ of January
(III, 4); 2, in March (II, 9; III, 3); 1, in May (I, &); 1, in June
(ITI, 10); 2, in August (I, 11; 16); 3, in October (I, 13; II, 17;
IIT, 5); 1, in November (I, 12); 2, in December (I, 7; III, 9).
No illness: b6 in December. Since I am still engaged in research :
on these problems and I still hope to raceive more material, I should
like, for the present, not to draw any conclusions. ’
H. The incubation time amounted to:

Case No. _Days __ Course Case No. Days Course
I, 15 5 mild : ’ T, 13 14 moderately
_ severe
16 6 moderately 17 e mortal
severe (As)
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5 8 moderately
severe at least
1 10-12 nortal 1% 1L mortal
18 12 very severse 7 1.5 nild
11 12.13 moderately
_ severs 8,9 14.17 severe or
' nild
1z 13 . mild 3 20 . mild
2 .14 moderately é 21 - very se-
savere vera
4 14 3evere 10 21 moderately
: . severe

There appears to be no relationship of the duration of the in-
cubation time to the course of the disease.

One case (I, 11) began so acutely that 2 cecum opsration was
perforned. :
I. Of the 50 persons afflicted with the disease, 7 had previously had
a protective injection. In I, 8, 9 and II, 37, 38, three injections,
raspectively, of 0.1 cc., 0.5 oc., 1.0 co. of a culture killed at
65° C. to 70° C. were administered one quarter of a year before; in
.II, 17, only one injection had been glven five years before. Case
II, 16 had sven been injected with the same strain; in Case ITI, 7,
the injection had to be made with Wrlght's method. One of the nine
that did not fall i1l had been inoculated protectively. This result
is very unfavorable to judging the value of the protective injection.
However, it must be remarked that according to present siandards it had
been undertaken improperly (only once or with cultures that were heated
too hish). N : , -
K. WNaturally, it cannot be established that other measures taken
after the infection may have been successful in the cases under b,
since in Groups I to IV illness did appear, in spite of entirely sl-
milar steps. Howsver, everything possible will be tried. Spitting
out, rinsing out the mouth with disinfectants, avoiding swallowing
in the first few minutes, are to be recommended principally. It ap-
pears 1o be very expedient to chew apples (b3), especially according
t0 the experiments by Hallwachs (Zeitschr. f. Hygiene, Vol LXVII,
1910, p 373) who was able to prove that very good success can be
achieved with mechanical cleaning of the mucous membrane. In addi.
tion, a calaiel therapy, lasting several days, should be used (bl);
a single dose of calomel certainly was unsuccessful once (I, 13)+

On the whole, the result is that pure cultures of typhus ba-
cilll are highly pathogenie for humans, even when they have been for
a long time on synthetic culture media. Illness occurs just as easily
as in feeding animals with highly virulent bacteria, in whom no in-
fection usually begins, even with large amounts.

- END-
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